shows the baseline characteristics of the study group according to smoking status. Subjects who did not smoke were less likely to consume alcohol. Current smokers were more likely to favour salty foods. Educational levels and green-tea consumption did not significantly differ between the three smoking groups: current smoker, past smoker or non-smoker. These trends were similar for both sexes.
The risk of mortality due to stomach cancer according to smoking status in men is shown in Table 2 . Current smokers were at a higher risk of death due to stomach cancer than were non-smokers (HR = 1.36; 95% confidence interval [CI]: 1.07, 1.73). The risk of mortality due to stomach cancer for men who smoked 15 or more cigarettes per day was approximately 1.4-fold greater than that of non-smokers. Although the dose-response trend among men was unclear (p for trend = 0.063), those who smoked 35 or more cigarettes per day had an approximately 1.7-fold higher risk of death due to stomach cancer. The HR of men who smoked between 1
Smoking and Stomach Cancer in Japan Furthermore, this correlation does not appear to be due to the confounding effects of alcohol consumption, Helicobacter pylori infection or dietary factors.
Previously, several cohort studies conducted in Japan consistently reported the positive association between cigarette smoking and stomach cancer. [3] [4] [5] [6] [7] [8] [9] [10] However, the knowledge obtained regarding the impact of cigarette smoking on stomach cancer is limited because most of these studies covered few areas of Japan. [3] [4] [5] 7, 9, 10 However, it is thought that stomach cancer is strongly related to environmental and ecological factors. The study that covered the widest areas is one reported by Hirayama, 8 but the study was started in 1965 and followed-up for 17 years. During this period and until today, environmental conditions including dietary habits and cigarette smoking have dramatically changed in Japan. In addition, the prevalence of smoking is still high in Japan compared to other developed countries. 11 Therefore, updated information is needed in regard to the nation wide impact of cigarette smoking on stomach cancer among the Japanese population. Furthermore, it is of particular interest to examine whether a small number of cigarettes increases the risk of stomach cancer because previous studies often used the cut-off point for 20 cigarettes per day. 3, [5] [6] [7] 10 The Japan Collaborative Cohort Study (JACC Study) for Evaluation of Cancer Risk sponsored by the Ministry of Education, Science, Sports and Culture of Japan (Monbusho) involving 45 areas throughout Japan provided an opportunity to examine prospectively the association between smoking and the risk of mortality due to stomach cancer.
The details of the JACC study have been described elsewhere. [12] [13] [14] [15] [16] [17] [18] Briefly, a baseline survey was conducted between 1988 and 1990. A total of 110,792 participants (46,465 men and 64,327 women) apparently healthy individuals who were aged between 40 and 79 years were enrolled into the study and completed the questionnaire. Twenty-four institutions from across the country participated in the study. The questionnaire addressed various health-related lifestyle choices, including smoking, alcohol consumption, occupation, diet and medical history. Follow-up surveys were conducted annually in order to determine the vital status of the participants. For deceased subjects, the cause of death was recorded from the official death certificate held at the relevant regional health centre, and was classified according to the International Classification of Disease, 10th Revision (ICD-10). Our analysis also included follow-up data that were collected before 1999. The informed consent procedures were approved by the Ethics Committee of Medical Care and Research at the University of Occupational and Environmental Health, Kitakyushu, Japan, and the Ethical Board of the Nagoya University School of Medicine, Japan. Deaths due to stomach cancer were defined according to category C16 of the ICD-10. of infection by Helicobacter pylori 29 and possibly some dietary factors, such as consumption of salty foods. 21, 23 The JACC study failed to identify certain dietary factors that are strongly associated with stomach cancer among its subjects. These results therefore suggest that smoking might have a considerable influence on stomach cancer, at least among the Japanese population, in which the prevalence of smoking remains high (approximately 54% among males). 11 Furthermore, the present study revealed that smoking even a relatively small number of cigarettes (1-15 cigarettes per day) significantly increased the risk for mortality due to stomach cancer. Therefore, in order to prevent stomach cancer, the overall negative effect of cigarette smoking should be strongly emphasized, regardless of the number of cigarettes that are smoked per day.
Several limitations of the present study should be mentioned. First, previous studies have suggested that the etiology of stomach cancer might differ between anatomical sites and histological types, 9, 19, 30 however, we did not distinguish between these categories in the present study. Second, the smoking status and the number of cigarettes that an individual smokes per day might vary during different life stages; the present study analysed only baseline information, so the actual association might be even stronger than that identified using our dataset. Third, some lifestyle-related factors differ according to smoking status, and the present analysis might have omitted some such risk factors for stomach cancer. In fact, we found that current smokers were more likely to consume alcohol and to like salty foods, and were less likely to consume green tea, although adjusting these factors did not alter the results of our analysis. Perhaps more importantly, ecological level factors might be associated with the risk of stomach cancer, but these cannot be adequately assessed in investigations that are carried out at the level of the individual. 31 Fourth, and finally, the distribution of the responses to the question 'how many cigarettes do you consume per day' should be treated with caution, because the participants tended to answer using boundary numbers (that is, 5, 10, 15, 20, 25, 30, 35, 40 or 45); this might have masked the true dose-response relationship among our data.
The present study reveals that cigarette smoking increases the risk of mortality due to stomach cancer in men. This relationship was robust even when an individual smoked less than 20 cigarettes per day. These results support a health policy stressing the harm that is caused to the human body through smoking. Furthermore, it is essential to raise public awareness in Japan that smoking increases not only the risk of lung cancer and other types of cancer but also, specifically, stomach cancer, as the incidence and mortality of stomach cancer remain high among the Japanese population.
The present investigators involved, with the co-authorship of this paper, in the JACC Study and their affiliations are as follows: Dr. Akiko Tamakoshi (present chairman of the study group), Nagoya and 14 cigarettes per day was not significantly increased (HR = 1.28; 95% CI: 0.93, 1.78). However, when this category was extended to include subjects who smoked 15 cigarettes per day, the HR was significantly greater (HR = 1.39; 95% CI: 1.04, 1.85). The multivariate models, which included alcohol consumption, preference for salty foods, green-tea consumption and educational levels, showed similar results to the age-adjusted models. No statistically significant associations between smoking and risk of mortality due to stomach cancer were detected among women in our study group (Table 3) . Table 4 shows the HRs according to cigarette-years in men. Compared with non-smokers, men who had more than 400 cigarette-years had a 1.3-to 1.4-fold higher risk of death due to stomach cancer. No statistically significant associations between the number of cigarette-years and mortality due to stomach cancer were detected among women ( Table 5 ).
The present study showed that smoking increased the risk of mortality due to stomach cancer in men, although the dose-response relationship was unclear. Previous studies that have examined the dose-response relationship between cigarette smoking and stomach cancer have reported inconsistent results. 1 The recent Japan Public Health Centre (JPHC) study was a detailed prospective analysis of the association between cigarette smoking and the occurrence of stomach cancer among the Japanese population. 9 The JPHC study group reported that current smokers had a 1.7fold higher risk of stomach cancer, although no obvious doseresponse relationship was observed. In addition, the association was only significant for the differentiated type of stomach cancer. Koizumi reported a similar association from a pooled analysis of 2 population-based prospective cohort studies in Miyagi Prefecture 5 ; the pooled RR of current smokers for stomach cancer occurrence was 1.77 (95% CI: 1.29, 2.43). The magnitude of the risk of smoking for stomach cancer in the present study was lower than those reported by these studies. However, this might be partly due to the fact that the present study used mortality data rather than incidence data. Another case-control study reported a significant dose-response relationship between smoking and stomach cancer according to the number of cigarette-years; 27 this was not consistent with the present findings, although we did show that some categories of cigarette-year were associated with an increased risk of death due to stomach cancer in men.
Despite the lack of a clear dose-response relationship between cigarette smoking and stomach cancer, the fact that current smokers have an increased risk of mortality due to stomach cancer has important implications for public health, particularly as stomach cancer is relatively common in Japan. 11 The incidence and mortality rate of stomach cancer differ substantially according to geographical area, 28 which implies that stomach cancer might be strongly associated with environmental factors. However, the specific causes of this association remain unclear, with the exception
